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(54) Alarm systenn for bearings 



(57) An alarm system for use in warning of overheating In rotatable bearings 4 comprises a thermally activated engagement 
element 8 on a first bearing portion or body 6 connected thereto. The element 8 Is in thermal connection with the bearing 4 
and is arranged so as to be driven from a first primed retracted position into a second deployed extended alarm position 
upon reaching a predetermined temperature. In the alarm position the element 8 contacts an engaging portion 12 on the 
second bearing portion 1 so as to produce a distinctive alarm signal such as an audible clicking, which may be detected by 
signal monitoring equipment. The element 8 may incorporate a bimetallic strip or spring, or a tow melting point altoy plug. 
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ALARM 

The present invention relates to an alarm system 
suitable for use with rollers and other rotary 
mechanisms having relatively rotatable parts with a 
bearing therebetween. 

The invention relates particularly to a device which 
gives an indication that a bearing is overheating and 
thereby gives an early indication of possible bearing 
failure. When a bearing is contaminated by dirt or 
moisture and/ or is rotated with insufficient lubricant 
or an excess or lubricant and/or is overloaded, the 
bearing temperatxire generally increases progressively 
until eventually it is well above the normal working 
temperature of the bearing. Such increases in 
temperature are generally a sympton of impending bearing 
collapse or seizure which may cause damage to other 
components in a machine. Furthermore as a bearing 
overheats it may reach a temperature whereby it ignites 
surroixnding material and it is therefore highly 
desirable to obtain early warning of such problems. 

Conventional monitoring of rollers bearings by 
maintenance personnel or by instrumentation has 
generally been found to be either impractical or 
prohibitively expensive. 
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It is an object of the present invention to avoid or 
minimise one or more of the above disadvantages. 

The present invention provides an alarm system suitable 
for use in warning of overheating in rotatable bearings 
comprising first and second bearing portions, said aleuna 
system comprising an alarm signal generator means having 
a thermally activated engagement element provided on a 
first bearing portion or on a body connected thereto so 
as to be in thermal connection with said bearing portion 
and formed and arranged so as to be driven upon reaching 
a predetermined elevated temperature from a first primed 
retracted position into a second deployed extended alarm 
position for contacting with an engaging portion 
provided on a second bearing portion or body connected 
thereto during relative rotation between said first and 
second bearing portions and formed and arranged so as to 
produce together therewith a distinctive alarm signal, 
indicating that said bearing has exceeded said 
predetermined temperatxire, when said engagement el^ent 
is brought into contact therewith. 

It will be appreciated that various foirms of alarm 
signal generator means may be used in accordance with 
the present invention* Thus there may be used a signal 
generator means having an engaging portion in the form 
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of one or more generally radially extending projections 
on said second bearing portion or body connected thereto 
which is (are) periodically struck by the deployed 
engagement element as the bearing portions rotate 
relative to one another, so as to produce a form of more 
or less audible ''clicking" sound, at least one of the 
engagement element and the projection (s) preferably 
being resiliently deflectable so as to permit continued 
alainn signal generation over an extended period of time 
without damage to the paxts. The "clicking" sound could 
moreover be a more or less loud acoustic signal which 
could be directly auditorily sensible or via suitable 
audio transmission, amplification and/or relay means. 
Alternatively there could be utilised a "clicking" 
detectable by piezo-electric transducer means or other 
suitable apparatus for detecting non-audible form alarm 
signals. 

In yet another alternative there could be used an 
engaging portion in the form of an at least partially 
circumferentially extending surface which upon 
frictional contact with the engagement element provides 
a distinctive screeching or like sound. 

Thus with an alarm system of the present invention an 
alarm signal is given upon overheating of a bearing in 
use of the system so that said overheating bearing may 



be readily detected and replaced thereby minimising the 
risk of fire etc, from continued overheating • 

One especially useful application of the present 
invention is to the rollers of belt conveyors, including 
both idler and driving rollers, particularly for use in 
potentially hazardous environs such as underground coal 
mines and the like. The alam system of the present 
invention has many other applications, though, in rotary 
bearings in machinery used in the petrochemical 
industry, automobiles, elevators, lifts, machine tools, 
strips, docks, sugar and grain processing, 
manufactiiring, printing, the gas industry etc. 

It will be appreciated that various forms and methods of 
activating and driving said thermally activated 
engagement element may be employed. Thus for example a 
bi-*metallic strip, a bi-metallic spring or other 
combinations of at least two elements of materials 
having different coefficients of expansion may be used 
as well as a memory metal, a memory strip or spring or 
other material having shape memory characteristics, may 
be used wherein the activation and the driving of said 
engagement element are integrated into a single 
component. In another form, the activation and the 
driving functions of said engagement element may be 
performed by separate means, for example the driving of 
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the engagement element may be by a pre-*stressed 
resilient biasing means e.g. an helical coil spring, 
which is retained in place by a low melting point alloy 
plug, wherein the melting point of said alloy plug 
corresponds to said predetermined elevated temperature, 
so that when said plug melts it releases the resilient 
biasing means so as to drive said engagement member into 
a deployed alarm position. 

The engagement element thermal activation means may be 
formed and arranged for activation at any suitable 
temperature, conveniently a temperature in the range 
from 60 to 110 *»c, for example at a temperature of about 
70<»C. 

Preferably said distinctive alarm signal is an acoustic 
signal which may be readily detected by signal 
monitoring equipment for activation of (conveniently 
remotely situated) suitable alarm means such as warning 
bells, sirens, klaxons etc. and/or warning lights such 
as flashing lamps, l.e.d.s etc. 

Desirably said alarm signal is an audible signal which 
may be readily detected directly by any personnel in the 
vicinity of equipment equipped with an alarm system of 
the invention. 



It will be understood that bearings in nonoal use will 
cause a certain amount of background noise (which may be 
acoustic in nature and/ or in the form of periodic 
mechcmical strain) / however, in accordsmce with the 
present invention a failed bearing will produce a 
distinctive warning signal in a generally stepwise 
increment above any background noise and which thus may 
be readily detected. 

Further preferred features and advantages of the present 
invention will appear from the following detailed 
description given by way of example of some preferred 
embodiments illustrated with reference to the 
accompanying drawings in which 

Fig. 1 is a cross section through eui idler roller 
showing a first embodiment of the bearing alarm system 
(inset) of the invention; 

Fig. 2 is simileu: to Fig. 1 but shows a second 
embodiment of the alarm system; 

Fig. 3 shows a third embodiment of the invention; and 
Fig. 4 is a view similar to Figs, 1-3 but shows a fourth 
embodiment of the bearing alarm system (inset) of the 
invention. 

Fig. 1 shows a rotary mechanism in the form of a 
driveless idler roller generally indicated by reference 
number 1 such as is used to support the moving belt (not 
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shown) of a belt conveyor. The roller 1 is rotatably 
mounted on a fixed shaft 2 by rotary bearings 4 (shown 
in dashed line) . Adjacent the bearing 4 and also 
moxinted on the fixed shaft 2 is a mounting plate 6 which 
supports a thermally activated engagement element 8 in 
the form of a pin having a short generally cylindrical 
body 8a with an elongate spindle 8b at one end 8c and a 
flexible tapering end portion 8d at its other end 8e 
which end portion 8d projects outwardly of the borehole 
13 and has a maximum diameter slightly less than that of 
the body 8a so as to form a shoulder 8f at said other 
end 8e of the body 8a. The engagement element 8 is 
mounted in close proximity to the bearing 4 so as to be 
in thermal connection therewith. An internal side wall 
10 of the roller 1 has an engagable portion in the form 
of a protrusion 12 extending radially inwardly from the 
roller 1. 

Under the normal operating conditions of the roller 1, 
the engagement element 8 is retained in a borehole 13 in 
the mounting plate 6 by a retaining clip 14 (See 
inset) . In more detail the retaining clip 14 is 
generally "C"-shaped with opposed free end portions 
forming jaws 14a which engage the shoulder 8f at 
opposite sides of the pin 8 to hold the body 8a in the 
borehole 13, The spindle 8b of the pin 8 has disposed 
concentrically therearound a memory coil spring 16 




- 8 



having one end 16a engaging spring clip 14 at the base 
13a of the borehole 13, and its other end 16b against 
said one end 8c of the pin body 8a. Should the bearing 
4 start to fail heat is generated which is transferred 
to the engagement element 8. The memory spring 16 is 
formed and arranged so as to extend to its original size 
when an elevated temperature indicative of likely 
bearing failure and/or a likely fire hazard in the 
immediate environment, is reached • As the spring 16 
extends it forces apart the jaws of the retaining clip 
14 and drives the engagement element 8 partially out of 
the stationary plate 6 into contact with the internal 
side wall 10 of the rotating roller 1 and the protrusion 
12, which strikes the engagement element 8 causing em 
acoustic or audible vibration for detection by detection 
equipment (not shown) or by operating personnel. 

Figs. 2-4 show alternative forms of. the alarm system of 
the invention and will be described with reference to 
the embodiment in Fig, 1 and indicated by like reference 
numbers. 

The fixed shaft 2 has a memory metal ring 18 attached to 
it which, has an engagement element 8 extending 
therefrom. The outer rotatable portion 20 of the 
bearing 4 has a protrusion 12 extending radially 
inwardly therefrom. In normal working conditions the 




- 9 



protrusion 12 and the element 8 do not touch, however 
should the temperatiire of the bearings 4 increase above 
a predetermined value due to failure of the bearing 4 
the ring 18 expands so as to bring the engagement 
element 8 into contact with the rotating protrusion 12 
so as to generate an acoustic alarm signal by periodic 
striking of the engagement element 8 against the 
protrusion. 

In Fig. 3 the engagement element 8 is in the form of a 
bi-metallic strip attached to the fixed shaft 2 which 
when overheated above a predetermined value straightens 
so as to expand in a radially outward direction into 
contact with said protrusion 12 thereby causing noise 
and vibration which may be detected by suitable 
equipment or operating personnel. 

Fig. 4 shows another embodiment of the system wherein 
the outer part 20 of the bearing 4 has an engagement 
portion in the form of an inwardly projecting protrusion 
12. The engagement element 8 is generally similar to 
that in the embodiment of Fig. 1 and is mounted inside a 
generally diametrically extending borehole 13 in the 
fixed shaft 2 (see inset) and is sealed therein by a 
fusible metal alloy plug 22. Should the bearing 4 fail 
and start to overheat, the fusible plug 22, will at a 
predetermined temperature melt and the engagement 
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element: 8 be forced out into contact with the rotating 
protrusion 12 by a helical spring 24 disposed around the 
spindle 8b of the engagement element 8 similarly to the 
arrangement in Fig. 1 albeit in this case the biasing 
force exerted by the spring 24 will be generally 
constant during operation of the system. As the bearing 
rotates the projecting tapering end portion 8d 
periodically strikes the protrusion so as to generate a 
noise and vibration that may be detected. 
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CLAIMS 



1, An alarm system suitable for use in warning of 
overheating in rotatable bearings comprising first and 
second bearing portions, said alarm system comprising an 
alarm signal generator means having a thermally 
activated engagement element provided on a first bearing 
portion or on a body connected thereto so as to be in 
thermal connection with said bearing portion and formed 
and arreunged so as to be driven upon reaching a 
predetermined elevated temperature from a first primed 
retracted position into a second deployed extended alarm 
position for contacting with an engaging portion 
provided on a second bearing portion or body connected 
thereto during relative rotation between said first and 
second bearing portions and formed and arranged so as to 
produce together therewith a distinctive alarm signal, 
indicating that said bearing has exceeded said 
predetermined temperature, when said engagement element 
is brought into contact therewith. 

2. An alarm system as claimed in claim 1 wherein said 
thermally activated engagement element is provided with 
driving means which driving means comprises resilient 
biasing means formed and arranged for urging the 
engagement element from said primed position towards 
said alarm position. 
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3. An alarm system as claimed in claim 1 or claim 2 
wherein said thermally activated engagement element is 
provided with thermal activation means in the form of a 
fusible element formed and arranged for retaining said 
engagement element in said primed position, said fusible 
element being fusible at said predetermined elevated 
temperature thereby to release said engagement element 
so as to be deployed into said alarm position. 

4. An alarm system as claimed in claim 1 or claim 2 
wherein said thermally activated engagement element is 
provided with thermal activation means in the form of a 
latch means of a material having shape memory 
characteristics formed and arranged for retaining said 
engagement element in said primed position, and changing 
its shape at said predetermined elevated temperature so 
as to deploy or allow deployment of, the element to its 
alarm position. 

5. An alarm system as claimed in claim 1 wherein said 
thermally activated engagement element comprises a 
thermally variable configuration member having a first 
configxiration at a normal bearing operating temperature, 
and a second, significantly different, configuration at 
and above said predetermined elevated temperature, said 
member having a distal portion which is spaced from the 
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engaging portion in said first configuration, and 
positively contacts said engaging portion in said second 
configuration • 

6. An alarm system as claimed in claim 5 wherein said 
thermally variable configuration member has a first 
portion of a material having a first coefficient of 
expansion joined to a second portion of a second 
material having a second, different, coefficient of 
expansion so that the configuration of said member 
changes when the temperature thereof traverses said 
predetermined elevated temperature. 

7. An alarm system as claimed in claim 5 or claim 6 
wherein said thermally variable configuration member is 
a bimetallic strip. 

8. An alarm system as claimed in claim 5 wherein said 
thermally variable configuration member is of a material 
having conf igurational memory characteristics. 

9. An alarm system as claimed in claim 8 wherein said 
thermally activated engagement element is of a plastics 
material having shape memory characteristics. 

10. An alarm system as claimed in any one of claims l 
to 9 wherein said engaging portion is in the form of at 



least one generally radially extending projection which 
is periodically struck by the deployed thermally 
activated engagement element, in use of the system, as 
the bearing portions rotate relative to one another so 
as to provide said distinctive alarm signal. 

11. An alarm system as claimed in claim 10 wherein at 
least one of said engagement element and said projection 
is resiliently deflectable upon striking therebetween so 
as to pemait extended alcuna signal generation. 

12. An alarm system as claimed in any one of claims 1 
to 9 wherein said engaging portion is in the form of an 
at least paortially circumf erentially extending surface 
which upon frictional contact with said engagement 
element provides a distinctive screeching or like sound. 

13. An alarm system as claimed in claim 1 which 
includes apparatus for detection, transmission, 
amplification and/ or relay by electronic means, of said 
distinctive alarm signal in use of the alarm systems. 

14. An alarm system as claimed in claims 2 and 3 
wherein said engagement element comprises a pin means 
mounted in a borehole with a resilient biasing means in 
the form of an axially compressible spring disposed in 
the borehole for acting between the borehole and the pin 
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means so as to urge the pin means in a direction 
outwardly of the borehole, so that, upon release of the 
pin means by fusing of the fusible link, a flexible 
distal end portion of the pin means projects outwardly 
of the borehole for periodic striking engagement with an 
engaging portion in the fom of a generally radially 
extending projection, thereby to produce a said 
distinctive alarm signal. 

15. An alarm system substantially as described 
hereinbefore with particular reference to any one of 
Figs. 1 to 4 of the accompanying drawings. 

16. An endless conveyor having a plurality of drive 
and/or idler rollers, said rollers being provided with 
alarm systems according to any one of the preceding 
claims. 
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